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360 CROSS-LINKING 
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are generally improved on cross-linking. Among other properties, thermal ex 
pansion and heat capacity are lowered, and heat distortion tot^JiSTSLS 
strength, and refract index are ^ Glass . transition P ature ££££ 

with increasing cross-link density (26). The increase AT g in glia-tranriSS^ 
perature can be approximated by the following relationship: ranSltl0n tem - 

AT g = Av (23) 

tllrlvT^T*'^ am ° f P ° lymer and the constant A is °f *»» 
order. 10 -10 For styrene-divmylbenzene polymerization (A = 7 x 10 4 ) the 

elevation in T g is 12°C for a cross-link density change of 10- cross-links ner 

gam of polymer. For natural rubber cross-linked with'dicumyl peroxld ? Ar' 

6 C for the same change in cross-link density (27) 

If a material is cured (cross-linked) isothermally at cure temperature T 

the rise m T g reduces the chain mobility, and as T B approaches T th^Lt^' 

may become diffusion controlled and eventually 'JS^SS^S^Z 

vitrification (28). Complete cure is therefore obtained by curing at a temperafure 

that is above the ultimate glass-transition temperature T„ of the 

Isothermal time-temperature-transformation (TTT) diagrams may beTsed to 

JSSS shoVsTSSr ° f T ? 3 thermosett ^ S^r (see cukSg; 

r igure o shows a TTT diagram indicating regions of uneelled ela<™ Hm,iH ^nJi 
glass, gelled rubber and char (30). At a vfry high temperat? KSS3 

T sXt 8 ° ^ Char - Alth ,° Ugh the Ch6mical reaction * extremdy slow bebw 
a^it^may^ l0 - r i that up™ 
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Fig. 5. Time-temperature-transformation (TTT) diagram. 



